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ABSTRACT

The endangered Hawai i an nonk seal, Mnachus schaui nsl andi ,
was studi ed on Laysan Island in the Northwestern Hawaiian |slands
during 31 March-22 July 1991. Data were collected on haul -out,
behavi or, and reproductive patterns; popul ation structure; and
factors affecting survival (primarily mal e aggression toward
adult female and i mmature seals). The neans (+ SD) for 37 beach
counts were 85.9 seals (+ 9.2) including pups, and 69.1 (+ 8.0)
excluding pups. The total spring-sunmer popul ati on was 248
seals. The sex ratio of adult males to adult females was 1.25:1.
Thirty-three pups were born, and 46% of the adult-sized fenal es
gave birth. The nean nursing period was 36.3 days ( + 4.2) for 27
pups, and the mean axillary girth, straight dorsal |ength, and
wei ght neasurenents for weaned pups were 103.9 cm(+ 9.0, n =
29), 122.4 cm (+ 6.5, n = 28), and 62.5 kg (+ 12.8, n = 28),
respectively. At |east 15 seals noved between Laysan |sland and
ei ther Lisianski Island, French Frigate Shoals, or Pearl and
Hernmes Reef. Thirty life-threatening conditions were observed,
resulting in the confirmed or probable death of six aninmals.
Three of these deaths were attributed to male nmounting inflicted
injuries. One seal was seen entangled and freed itself, and
1,423 pieces of debris capable of entangling seals were
i nventoried and destroyed.
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| NTRODUCTI ON

Laysan Island (lat. 25°42'N, long. 171°44'W is located in
t he Nort hwestern Hawaiian |slands approxi mately 709 m | es
nort hwest of Honolulu, and is within the Hawaiian |slands
National WIldlife Refuge. This island is one of the nmjor
breedi ng and haul -out areas for the endangered Hawaiian nonk
seal , Monachus schaui nslandi . Intensive research to nonitor and
enhance the recovery of the Laysan nonk seal popul ati on has been
conducted annually since 1977 in 3- to 9-nonth field canps;
results have been presented in Johnson and Johnson (1978, 1981a,
1981b, 1984) for 1977-80, Knudtson (1981 and 1983) for 1981,
Al corn (1984) for 1982, Alcorn and Buel na (1989) for 1983,
Johanos et al. (1987) for 1984, Johanos and Austin (1988) and
Becker et al. (1989) for 1985, Alcorn and Westl ake (1993) for
1986, Becker et al. (1994) for 1987 and 1989, Johanos et al.
(1990) for 1988, and Lonbard et al. (1994) for 1990. Additional
hi storical nmonk seal counts are listed in Hiruki and Ragen
(1992). The data collected on the Hawaiian nonk seal on Laysan
Island in 1991 are sumarized in this report.

The primary objective of the field season was to nonitor
breeding activity by collecting data on haul -out and behavi or
patterns, particularly male aggression toward adult fenal e and
Il mature seals. Oher objectives included: (1) conducting beach
counts; (2) identifying all individuals in the population; (3)
t aggi ng weaned pups and untagged i mmature seals, and retagging
animals with | ost or danaged tags; (4) nonitoring survival,
reproducti on, novenent between popul ations, injuries, and
ent angl enents; (5) nmeasuring weaned pups, yearlings, and two-
year-olds for a growmh and condition study; (6) performng
necropsies, primarily to determ ne cause of death; (7)

I nventorying and destroying debris capable of entangling seals
and turtles; and (8) collecting tissue sanples for DNA anal ysis
of paternity patterns and genetic variation wthin and anong

popul ations, and scat and spew sanples for food habit anal ysis.

MATERI ALS AND METHODS

Data were coll ected by NWFS personnel during 31 March-22
July in 1991. Additional data (e.g., 10 birth dates, four
weani ng dates, tagging of two pups, two injuries, one death, and
debris inventory) were collected by U S. Fish and Wldlife
Service (USFW5) personnel on Laysan Island during 2 February-30
March and 31 Jul y-31 Decenber 1991

| ndi vidual Ildentification

Seal s were classified by size and sex (Stone 1984).
I ndi vi dual animals were identified on the basis of natural
mar ki ngs, scars, applied bleach marks, and tags; scar cards
drawi ngs and phot ographs were added to the individual
identification files initiated in 1982. A total of 182



I ndividuals (primarily adults and subadults) sighted in 1991 were
bl each- mar ked (Stone 1984, Johanos et al., 1987) either post-nolt
in 1990 or during 1991. In addition, ten nursing pups were

bl each-marked in 1991. Wen possible, adults and subadults were
nonitored through their nolt and re-marked to naintain their
identities.

The popul ation total included all individuals seen alive on
Laysan Island during March through July and all pups born during
the year. |If a seal were seen at nore than one island during

this period, it was included in the population where it was first
seen, unless it pupped. A parturient fenmale was al ways included

I n the popul ati on where she pupped if she were seen there anytine
from March to August.

Al'l weaned pups were tagged with tan "cohort" (Lonbard et
al., 1994) Tenple tags and Passive Integrated Transponders (PIT;
described in Thomas et al., 1987). A single Tenple tag was
pl aced in each hind flipper at the trailing edge of the webbing,
usual |y between the fourth and fifth digits (Glmartin et al.,
1986). A single PIT tag was inserted on the dorsal side of each
hind flipper (Lonbard et al., 1994). One adult seal was retagged
with two additional Tenple tags.

Censuses and Patrol s

The primary nethods of data collection were censuses and
patrols, which were scheduled to ensure that the 11-kmi sl and
perimeter (divided into 20 approxi mately equal -si zed sectors;

Al corn, 1984) was nonitored at |east once each day during 5 Apri
to 22 July 1991. Special attention was directed toward
docunentation of (1) births, pup exchanges, weanings, (2)
injuries, (3) entanglenents in marine debris, (4) mating
activities and mal e aggression, and (5) deaths. Areas where

mar ked mal e aggressi on had been observed, sectors 1-8 and 18-20
(Johnson and Johnson, 1981b; Al corn, 1984; Johanos et al., 1987;
Johanos and Austin, 1988; Al corn and Buel na, 1989; Johanos et
al ., 1990; and Al corn and Westl ake, 1993), were nonitored tw ce
daily on 43% (44/102) of the data collection days. Census and
patrol data were recorded on the standard nonk seal census form
(Forsyth et al., 1988), follow ng the 1991 coding instructions
(NMFS, unpublished). Cbservers attenpted to mninm ze sea

di sturbance by wal ki ng above the beach crest and using vegetation
for cover.

Censuses consisted of tined, standardi zed beach counts of
seal s during which the entire island was surveyed (Johanos et
al ., 1987). As seals spend approximately one-third of their
lives on |land, the census counts only provide an index of the
total population. Census counts began at 1300 and were conducted



every third day. On census days, activities which mght disturb
seal s were conducted after the conpletion of the census.

Patrol s consisted of untinmed surveys of all or a portion of
the island perineter. Information collected during patrols was
simlar to that collected during censuses. Standardized patrols
focused on activity patterns of adults and | arge subadults to
docunent nal e aggressi on and detect nobbing incidents. By
definition, a nobbing incident occurred when nmultiple nales
attenpted to mate with a single seal, usually an adult fenale,
causing injury or death of that seal (e.g., Alcorn, 1984).
During these patrols, attention was directed out to sea as nuch
as possi bl e, as nmobbi ngs have been docunented nost frequently in
t he water.

Natural History Information

The nursing period for a pup was estimated as the | ength of
time (days) frombirth to weaning. Tenporary breaks in the
period were not subtracted fromthe total. When the exact date
was not known for either birth or weaning, but the event was
known to have occurred within an interval of < 4 days, the event
date was estimated as the md-point of the interval. If the
interval was > 4 days, the data were not used for further
anal yses. Calculation of the nean nursing period was based on
data from pups that survived the entire period.

Injury types and their probable causes were classified
according to descriptions in Hruki et al. (1993). Injuries
considered life threatening satisfied at | east one of the
followi ng conditions: (1) three abscesses < 5 cmdi aneter or one
abscess > 5 cmin dianmeter; (2) an anmputation of greater than one
digit of a flipper (either foreflipper or hind flipper); (3)
densel y spaced (overl appi ng) scratches, abrasions, or |acerations
(through the skin layer) covering an area equivalent to at | east
1/2 of the dorsum or evidence of extensive underlying tissue
damage (i ncludi ng uneven or darkened surface of the injured area,
| eaching fluids, or inpaired nobility of the seal); or (4) three
punctures or gaping wounds (m ssing skin or extending into the
fat) <5 cmin diameter (or |argest dinension), or one gaping
wound > 5 cmin dianeter (or |argest dinension).

Mal e aggression was defined to include incidents where adult
or subadult males repeatedly bit the dorsum of a subject seal
attenpted to nount the subject, and tried to prevent its escape.
These incidents nust have either sinultaneously involved nore
than one nmal e aggressor, or resulted in injury to the subject
i ncluding at | east one puncture or gaping wound (m ssing skin or
extending into the fat) or 15 scratches on the dorsal or |ateral
surfaces. Post-nobbi ng aggregati ons were defined as groups of
mal es on the beach attending a seal with a new nounting injury of
severity described above.



A seal was considered to have died if it disappeared
followng an injury with a severity considered |ife threatening
(described earlier) or had been severely enmaciated (Wwth extrene
| oss of weight, so that its skeleton was clearly evident), and
one of the follow ng conditions was observed: (1) the seal was
| ethargic, had trouble nmoving, or floated listlessly in the
wat er, and di sappeared nore than 1 week before the end of data
collection; or (2) the seal was in deteriorating condition (loss
of wei ght, enlargenent of abscesses, sloughing of skin), and was
not seen for at |east 10 counts or patrols, or 1 nonth, whichever
was longer. In addition to the above, nursing pups were
consi dered to have died if they disappeared within 3 weeks of
birth.

Measurenents of Seal s

The axillary girth (American Society of Mammal ogi sts, 1967),
strai ght dorsal length (Wnchell, 1990), and wei ght (Lonbard et
al ., 1994) were neasured for weaned pups, yearlings, and 2-year-
ol ds. When possi bl e, weaned pups were neasured in conjunction
with their tagging. Since pups |ose weight after weaning, only
those neasurenents taken within 2 weeks after weani ng were used
to determ ne nean weaning girth for the season. Additional
I nformati on on procedures and results will be reported el sewhere.

Col l ection of Sanples

Ti ssue sanples for DNA anal ysis were collected during Tenple
tag application (skin tissue plugs) and necropsies (heart and
skin tissues). These sanples were inmmediately placed on ice
packs in coolers and frozen later. The results of DNA anal yses
will be reported el sewhere.

Ext ernal exam nations, including observations, photographs,
and neasurenents, were nmade of each dead seal recovered to assess
cause of death and age/size specific nortality rates. |f the
death was recent, a necropsy was performed (Wnchell, 1990),
whi ch included an internal exam nation, and collection and
fixation of sanples of tissues, parasites, and stomach contents.
Skull's fromall aninmls except nursing pups were coll ected,
fl ensed, and dried for evaluation of skull characteristics and of

agi ng.

Thr oughout the field season, all nets, lines, and other
debris itens capable of entangling seals and turtles were
collected, inventoried, and destroyed using the nethods descri bed
I n Johanos and Kam (1986). To determ ne nonk seal food habits,
scats fromani mal s of known size and sex and all spew ngs were



opportunistically collected followi ng the nethods in Al corn
(1984). Prey itens fromspew ngs were frozen for ciguatera
analysis. Results of food habits and ciguatera anal yses wll be
reported el sewhere.

RESULTS AND DI SCUSSI ON
Popul ati on Abundance and Conposition

The neans (+ SD) for 37 census counts were 85.9 seals (+
9.2) including pups, and 69.1 (+ 8.0) excluding pups (Table 1).
The total spring-sumer popul ation was 248 individuals, or 215
excl udi ng pups (Table 2). Counts are reported both with and
W t hout pups; with pups for consistency with historical
i nformation; w thout pups as these counts are a |ess variable
I ndex of the total population. The sex ratios for non-pup
i matures and for adults were 1.50:1 (33 males: 22 fenmal es) and
1.25:1 (89 nmales: 71 fenales), respectively (Table 2). Wthin
the adult size class, the skewed sex ratio was due to ol der seals
(> age 8), where the nale to fenmale ratio was 1.64:1 (69 nal es:
42 females). For the seals of adult-size but < age 8, the sex
ratio was 0.69:1 (20 males: 29 fenmales). The nunber of pups
tagged on Laysan Island during 1983-90 and resighted at the
island in 1991 is reported in Table 3.

Repr oducti on

Thirty-three pups were born; two of which died prior to
weaning (Table 4). The birth rate for adult-sized femal es was
0.46 (33 births per 71 females). O the 31 weaned pups, the
average nursing period was neasured for 27, and 29 were neasured
within 2 weeks after weaning (Table 5). Five pup exchanges, five
unusual absences of lactating females, and one incident of a
| actating femal e attending two nursing pups for a short period
wer e docunent ed.

Interatol|l Mvenent

Known interatoll novenment was docunented for 15 individuals
whi ch noved between Laysan Island and either Lisianski Island,
French Frigate Shoals, or Pearl and Hernes Reef (Table 6).

Factors Affecting Survival

A total of 30 life-threatening conditions, including attacks
by | arge sharks, male nmounting incidents causing severe injuries,
ent angl enent, asphyxi ati on, and unknown factors, were docunented
and resulted in the confirmed deaths of four aninmals and probable



deaths of two others (Table 7). Although nmany ani nals had recent
dorsal injuries indicating nounting by nales (Table 7), none of
these incidents were observed. Severe injuries fromnounting by
mal es accounted for 50% (3 of 6) of the deaths.

Col | ection of Sanpl es

Ti ssue sanples for DNA analysis were collected from 32
tagged seals and two freshly dead animals. Necropsies were
perfornmed and tissue sanples were collected fromthree seal s that
di ed during the season. |In total, 1,423 pieces of potentially
dangerous debris that had accunul ated since the previous fall
were inventoried and destroyed during the field canp. For diet
anal ysis, 20 scat and seven spew sanples were al so coll ected.
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Table 1.--Sunmary statistics for Hawaiian nonk seal census counts
(n = 37) on Laysan Island fromApril 5 to July 22,

1991.
Mean No. of St andar d
Si ze i ndi vi dual s devi ati on
Adul ts 48. 5 7.5
Mal e 23.9 6.1
Femal e 23. 4 3.2
Unknown 1.2 2.1
Subadul t s 10.9 3.7
Mal e 7.3 2.7
Femal e 3.3 1.5
Unknown 0.3 0.8
Juveni | es 9.7 3.2
Mal e 4.5 2.0
Femal e 5.0 1.6
Unknown 0.2 0.4
Pups 16. 7 4.0
Mal e 8.8 3.0
Femal e 7.1 2.4
Unknown 0.8 1.3
Non- pup tot al 69. 1 8.0
Grand total 85.9 9.2




m

Tabl e 2.--Conposition of the Laysan |Island Hawaiian nonk seal
popul ation during the spring and sumer of 1991.

Total includes all pups born during the cal endar year.
Nunber of seals
Sex ratio
Si ze Mal e Fermal e Tot al Mal e: Fenal e

Adul ts 89 71 160 1.25:1
Subadul t s 20 10 30 2.00:1
Juveni |l es 13 12 25 1.08:1
Pups 20 13 33 1.54: 1
Non- pup tot al 122 93 215 1.31:1
G and t ot al 142 106 248 1.34:1
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Tabl e 3.--Sunmary of tagged known-age seals born on Laysan |sl and
and resighted there in 1991.

Age No. originally No.
(years) Sex t agged resi ght ed
8 Mal e 10 1

Femal e 10 6
7 Mal e 16 7
Femal e 13 6
6 Mal e 16 5
Femal e 14 5
5 Mal e 15 6
Femal e 17 6
4 Mal e 13 4
Femal e 15 7
3 Mal e 23 7
Femal e 17 4
2 Mal e 16 7
Femal e 13 5
1 Mal e 7 6
Femal e 9 7
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Tabl e 4.--Sunmary of Hawaiian nonk seals born on Laysan I|sland

in 1991.
Nunber of pups
Event Mal e Fermal e
Born 20 13
Di ed/ probably di ed 2 0
prior to weaning
Weaned 18 13
Tagged 18 13

Tot al
33

31
31
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Tabl e 5.--Sunmary of nursing period and neasurenents of weaned

pups on Laysan Island in 1991. Nursing periods were
cal cul ated where both birth and weani ng date ranges
were < 4 days. All neasurenents were taken within 2
weeks after weaning and include 6 weaned pups with
axillary girths less < 95 cm

Nur si ng Axillary St rai ght

peri od girth dorsal length Wei ght

(days) (cm (cm (kg)
Mean 36.3 103.9 122. 4 62.5
St. dev. 4.2 9.0 6.5 12. 8
n 27 29 28 28
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Tabl e 6A. --Known novenent of Hawaiian nonk seals to Laysan |sl and
fromother |ocations in 1991.

Oi gi nal

| ocation Number Si ze Sex
French Frigate 3 adul t femal e
Shoal s

adul t femal e
subadul t mal e

juvenile female
adul t fenal e

Li si anski |sl and

RPRERN

Pear| and Her nes
Reef

Tabl e 6B. - - Known novenment of Hawaiian nonk seal s from Laysan
Island to other locations in 1991.

Desti nati on Number Si ze Sex
French Frigate 3 adul t femal e
Shoal s
Li si anski |sl and 2 adul t mal e

2 adul t femal e
Pear| and Her nes 1 subadul t mal e

Reef




1%

Table 7.--Factors affecting survival of Hawaiian nonk seals
observed on Laysan Island in 1991.

Qut cone
Size Sex Tot al I nj ured D ed Probabl y died
Attack by Large Shark
Adul t Mal e 2 2 0 0
Femal e 3 3 0 0
Subadul t Femal e 2 2 0 0
Weaned pup Mal e 12 1 0 0
Mounti ng by Ml es
Adul t Mal e 2 2 0 0
Femal e 8 6 1° 1
Subadul t Mal e 1 1 0 0
Femal e 1 0 0 1°¢
Juvenil e Femal e 1 1 0 0
Weaned pup Mal e 1 1 0 0
Ent angl enent
Adul t Femal e 1¢ 0 0 0
Asphyxi ati on
Nur si ng pup Mal e 1 0 1 0
O her / Unknown
Adul t Mal e 1 1 0 0
Juvenil e Mal e 2 2 0 0
Femal e 1 1 0 0
Weaned pup Mal e 1 0 1 0
Nur si ng pup Mal e 1 0 1 0

®Pup had an axillary girth < 95 cm

®Four days prior to the death of this seal, an unidentified
animal (but believed to be the sanme one) with a simlar injury
was seen in the vicinity. This seal had been attacked by a

| arge shark after the male nmounting incident.

‘This seal was observed being attacked by a tiger shark which
resulted in no detectable injury to the seal

“The ani mal escaped by itself and was uninjured.
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